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Abstract 



PROBLEM TO BE SOLVED: To accurately measure the carrier frequency of a linear digital modulated signal. 
SOLUTION: This carrier frequency measuring device includes a modulation system decision part 12 which decides 
the modulation system of a signal consisting of a linear digital modulated signal, a carrier signal reproduction part 13 
which reproduces a carrier signal of the signal by the decided modulation system and a frequency measurement 
part 14 which measures the frequency of the reproduced carrier signal. Then the part 12 includes an envelope 
distribution pattern memory 18 which stores the envelope distribution patterns of modulated signals of plural 
modulation systems, the envelope distribution measurement means 15 and 16 which measure the envelope 
distributions of the signals and the modulation system decision means 17 and 19 which compare the envelope 
distributions measured by the means 15 and 16 with every envelope distribution pattern stored in the memory 18 to 
decide the modulation systems of the signals. 
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^^y^^o y^S'J-t>'7 , 'J>/gE2 l^Mffi-f 

[0057] y-f yTV V?U2 1 li. ff^Sft.fci'y 
D7? s ( t ) & [ )-?>7°>)>'7'L 
X , tttt£fi*s (t) o#^y--K/^n-y^,iricio(t 



ift^ifiMi h;W ( t ) 5-atbL 

T. <7 h/H*aWe«2 2»V«-9<^ hyUtlJ*»2 
3^ffl-^*. fW<?l-/l'iWj»2 3M:, <I<7)fi#^ 

? h^v ( t ) mm&mm&sii 3^i*aj-r a. 

[0058] Ml'v ( t ) li. JJ*LfcJ: a 

fc. *«6fl*s (t) C*itt6#^y*/^D^^jS 
Ofl^tffcffiffii fiditf. H8 (a) 

( b ) < c ) zm-t o t, «eww»fc:**i^#i» 
*3e»2 2(c*jv^tt. ft^fflt(afflfc*^#fi-f<^ 

h;Pv ( t ) WHMlr ( t ) 

[0059] 08 ( a ) COB P S K&1/H8 { b ) OQ 

(t) U&T*U\ U»U 08 (c) C016-QA 
M«0S!Di*3C(;iJV>T(i, WMftgr ( t ) tir 

, . r 2 , r 3 <r>3Wm&?%>. 

ioo60]^^ wMmwg* 2 2 (israj Lfc4H» 

^7 WPv ( t ) <ry<9 Y)V¥%r ( t ) 

«Sa5 2 4 'VjSiW* . *a»«»g» 2 4 (i, A^J 

( r ) fcJMrt-*. **Wtli. <^ h;M*ftr ( t ) 

( r ) £8!?gLT. <X<0^^ h/^<^-y!B^«2 5^ 

[006 1 ] 1? h)W*?-y**V 2 6ftliZ\±* 07 
iZyjktkilZ, BPSK S QPSK, tt/4— Shift 
QPSK, 16 - QM A*OfWW$flaSH#*teWt* 
SaWl^O*^^ hfr*&»W<9-yp ( r ) 2 5a 
* { IE1i§ilTV^„ WJSLfc-k^lC, BPSK, QPS 
K, Shift QPSK^IS^tfcltS*^ 

7 h)Wlr ( t ) it^Xmt^(r>X\ h>V^Wt 

W-y P ( r ) u-owe-^ia9»*lr-r*. 4 

16-QMA^H*5>iKiJ<tS#^^ h/^gr 
(t) Jir, , r 2 , r 3 0)3WWPiSrt-*O?. <9 
Y)VWm^9-yp ( r ) {43o*>e-7»#S:* 

[006 2] <^h^A'^->BS^g62 5i±, aag?^ 
h^g^ffip ( r ) b<9 hiWtSM-y* 

a^fli^-yp (r) k^jawn^LT, -grri.^ 
mm?&m^m&m%(2)tix%m&m 

[0063] $mttm%.!)m& 1 914, s&is^- 

yBI^» 1 736»feA**<ifcga*IS*(l) 

( t ) mrnn^^m-th. 07, 08 1 

Srf J: 0 fc. SSSilfc^ b/l'^S^^P ( r ) *«- 
ocoe-?«£*rfi|^ ^OffiSS^ft-ts (t) CO 
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£UW5fti. BPSK, QPSK, 7r/4-Shift Q 
V\ fit, ft»«$H&P ( e ) #ttfl£3l*3!ltt>fi» 

wmw-w (e) tc-gcti»*^MBi-r^;tt 
[ o o 6 4 ] mz, m^tit^mm^p ( e > 

SJSStJtfnW-XXt'J 1 8(cieig$ilitQPSKc7) 
^Sfi^-C^-yp (e ) *>1 6-QAM<7)£|&i&ft 

ftA?-y P ( e ) ii*ffl%immwk&* mfcZtctz 

^9 p ( r ) tf-mv-rmte^fr 

urn 9ii. »iiof!g*sft*»cwiHs»m#ii^a5i 

<£ a = (M<£ mod 2it ) /M 
;w(2)*tfe^T, £P^-C5g£4<affl&MJ:(2. 
M =ary P K S%m£X'%± 4 WmM<F>WX'h 
0. l8StJ:9l:, BPSK<7)i§£{iM = 

2X'h t ). QPSKBco%&{iM = 4T-$>'). 8-PS 
Kc7)^{iM = 8T'*)l.. [M# mod 2 tt ] 

4. 

[0068] U:**oT. (2)^T1#(^it4ffiiE{iffi0a 
(i, HlO^-fiot, 1—4 «iffl<£=0~2 7r) 
<^ftSOim:#^4il5£$il£fi-^:? Y)Vw 

<t) ffi»* = 0~2it/M<0KH<?>age-^^ 

A«!> = <£ c — </> a 

WKE (t ) fc^fC. VC03 l-^&aj-fS. VC 
03 lliWj^fLfcffiSBWEE ( t ) fcJtCL-Caj 
flfi^y ( t ) oftjfcftf 4. 

[007 1] ic0i^(C^$il/tPLLlE|SS2 8Hfc 
wCfcL (ifflltA<£#Olc&4J:oKVC0 3 l<7)tiJ;J] 
fi#y (t) <0B»»fa«5Wfc*4. ffiffiSAtftfOfc 
&4fc, ft^ftty (t) coftffl^ 3WUEflPfi* a fc 
-gcL£i:<5£T'£4?rC\ VC0 3 1*»A,aj 

ASfiTUfcAMJfity (t) ^iSMMfi-^t^l»o L 
fc^t. VC03 l*>^.tli^j$flS«iS*ft^y 

(t) ttjEaSiBBfctf^. 

[0072] J$gj£fi-tg£g? 1 3 & SB* SilfclBS 

*<i#y ( t ) uvpimmmBSH ^mmztiz. 
«is«ae»i4«. muz. mimtj'jyfzm^x 
jjizfizmmm^y (t)«ja«»f e sa^r 

6. »iaMI^If£*l 3*>£>£h;lj$ft/djB 

35»H^y ( t ) J±. m&Ltz*oizjEm%lBmmB 

t:^tx^hcr>x\ zcRmt&tm&mb-tiwii 

[ 0 0 7 3 1 i 3 fc«iiR3*Lfc» 1 mm&Bn&B 
■? ^mimcommmmm^.mmizis^x a , 



3A.jM{i-f|,. 

[0065] tt&tt@#;f£8l! 1 3tt. 09 £*"f J: 5 

1iiE{5ffiWltia52 7fcPLL (Phase Locked Loo 
p) EK2 8fc?aWiS;h.THS. Sfcfc. PLL@S§ 
2 8li. &mtms2 9b. a-/l*y i frf 

iv-rv 4 >v? 3 o t , vco (BBHUPfSSiiS volt 

age Controlled Oscillator) 3 1 fc -CffiJfcS fit V * 

4. 

[0066] JfIEfifflgtiJ32 7 Ji. AASflfclff* 
[0067] 

-(2) 

h^v ( t ) fc^ftLfc«^>«t«*5rr. 4ri>t), 
WEffl«»ai»2 7a. AaSfufc^TOE^? 
v (t) <^fiffl0£O~2 7r/McD®BKfiq£'t4*iiIE 

[0069] *Efiffl*ajg?2 7*»^aj*S<lfe«Efi 
ffi*,ttPLL|l]B28<^«Jtt882 9^A})£tl 
4. <MU&»2 9fcliVC0 3 1«ffiS* c £^Tt4 
tttfjfi^y (t) VXUZtiX^b. mOJim2 9it 

A <*> LT<X<0;l'-7°7 -f )V9 3 O^Sffl-f 4 . 
[0070] 

-(3) 

mltv^. &m#ivw-yp (e ) 

5rfflV^4Jt«S?.^#Sfc, ^h^l^-^^-yp 

mmLx^z. Ltztf-ix, Kwzm%mm^8.-f& 
mfa±.X'Z&. 

[ 0 0 7 4 ] 4 fc. KS*fi^||4» 1 3fctJ^ttt. 
08, 01 OBStipfc, »U5gft^*^S^Uci- 
vX)V9U v9XW&^V9)\^m^rs (t) ?rU^ 

T-J>4.Ifc£fJfflLT, PLL0R28T, iEK*^ 
^-T4J8jM}ftfl^y (t) £fBSLT^4. 

[0075] Lfc*«o t , mmim^ 1 4 {iiis«o)§ 

jjat^^y^trJB^tjEffiaBBS^rt-iSaft^y 
( t ) <ol§]&& f c *Ki4lflrcSteTS 4 . 
[0076] iOidlc, fcfciAASJifcllBBTi'** 

;^pft^*^ ; 5r4»!Sj«fi^-s ( t ) ^m^m- 

[0077]? f>tc, SSH*SCflS» 1 2 . 
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coo78] (m2HM^s) 01 m, *8fW)m2 

i mmmmmmmm%£s.t f*-mM*m- 
[0079] ^o«29^n^iK^n«Rkfl£»a 

fcfcHTtt* AflA^l l^A^^f^-fi^/P 
Sa*fl**>fe**«»&i*s ( t ) «, SHJsiPHje 
ff 1 2*w7Jj3*i4. 5HIWr*M5e«l 2ii, KftZti 

fc«sise*s <t> wmra*«£LTHjas»* 

««dR«H*3 2'va3yij't*. 3 fete* 50W5r#WJ£» 
1 2ii, AaSft;fcl*W£fi*s ( t ) tf^jfOl^o 

£ft^s (t) fcyirxry^LT. fi^?WPv 

[0080] ®mfmiu&3 2«. xasfifcwjasa 
at^fli^^^v (t) fcjBwc. ssj^ft^-s 
( t ) izmmmfomy ( t ) o«ja»f e $r»tu 

[0081] CL«fetS:g|iJgB3 2?Ut7a «y ?flPM§ 
•ti: 3 te . ttab£@9 s ( t ) Z-feRTnya y?3 

7\,zftmixw%thi>mx'hh. z<r>7u>-,9m 

l-3 8£Dft£, *fcbV<-*b*te-*S-fcS05a«- 

<6 e (t) =0 a (t) 
nffisHEttlflO 5«, <ifflI£Mtf e ( t ) tvmt 
Hfifi* . 0 1 4 teSjcf J: 3 te s (5)STS^-<JdrSS 

-c*z tilt Stic ix. z^-^jfnnamm. cr 

4> t ( t ) =At + a 
(t) teStt*«&MI^fl*Rf c fcLTtttfrr 

[0089] ^co i 3 (ctttt3hfc*2!O0BgkoiigB 

fl»# .012 te jjrf J: o te . v h ft^f* fc L 
Tt>. H»7 f ^;usaift#s (t) tefcttl>i8i*&fl 

[ 0 0 9 0 ] *JMWi±aUfc#»BEaBilc|»ig 

atfflai^^ii^^j^i 2 is. ^aaBgttntfc 
RwysKUf-tet. mMW&TVt^mmvm 
mn^m^^mu^m^mmtLx . mx-m? 



[0082] %min$tfi£mmifiR<7)i%-&temm 
^ftTimujifffa u^>\ tta^ft^s ( t ) #k 

(Doppler Effect) ^>7i-f-f >? (Fa 
ding) *KIHifc»trffl«BKttSff3«^.;<0^ 
n.y?ftT«r«fi«Ja±fc*<?*$rK 
[ 0 0 8 3 ] •/ ? ism/OMliZ J: £ JftjlSSSJl^Tti— 
Ofl7n??3 7rtte;Wt*±Ttf>flt#*JI|lrVt. «/J» 
23Rft^ttfc J: oT^««^W«i)»f cfcftJSK 

[ 0 0 8 4 ] 0 1 3 UfflWRXmas 3 2c0jRB&fitj££f; 
■t^o«y^Br?*4. £<Qfflil«*ai«3 2H;, ftfflgl 
Sftttiff 3 4 , nffiA*i!l*3 5 , jffi«Rtt£ffifttt3 

[0085] fflffitt£ftitjffi3 4 (i, 3BH3rt$l£» 1 
2^feX*«*ifcW^**^S^a«*5*t:*}*t*Hl 

^tti^3 4(ci±, gjH£<g*s ( t ) t,zanh 1 ro 

[0086] fim«tSfta]*3 4M:. «aUfc(2)*t 
fflV>T#B#^| (#fi^-^ WUv ( t ) rt&l&m) t 

icjottsffliEfiffl^a (t) ituhi. zt>iz. mm 
n»aiai3 4(i. zcrittwrnt* ( t > cos^<affl* 0 

3 5Naiai-*-4. 

[0087] 

-(4) 

E) A&tfjaR«*«*2jiijtjrc*ffl-r*. 

[0088] 

...(5) 

[009 1] 

*^^'*»I<?)t8^T^^^ifflft-tt'^-3^ t IX t , 

[ o o 9 2 1 *mco%mttm%.ii£mz}s^x 
^aat***' awwjrc* & . 
[0i ] ximnmi&MmtzMbiim? vtivg 
[02 ] tm^f^^^mm^^-x^ yy&z 
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[06 ] Hi/y#;^o-y^ff4«0»f^*RW-4fc 
[07 3 H3^^£»rtfc»j*Sfifc'<? h 
[08 3 «atWM=fc»t6#fl»*? hfrb&M&b. 

[09 3 isiis^ig^M^stm^^Tttg^fi 

[011] *JfflO*2MI0B«C«t>ftll»T5'V/P 

0 

imi 21 mMmmmm%.mmzAJiztii®.m%. 
[0i 4] mmmtmitcvrnm^®®® 



[015] t^(^^^iAftn^ia«)^cffiA^^ 
[0i6] Rttsti^a»ft8i^is<o»^»iKi»t&& 
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20 



2ft@jft 




BPF 
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[H3 ] 



12 



<« 5 



20 



mm 
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21 
V(t') 
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18 
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-24 



a*7 hJWT9-> 



(2) 



uL 



26 
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(a) 
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ft T2 f3 
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[H9] 
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i tt * i 












V(t) 
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A* 
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voo 



27 *a: 



[138] 



r{t) 



•Y(t) 



(0) 

f ( t > (0,0) 



7(1.1) r<t)^r 
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o o 
o o 



BPSK 

(a) 



QPSK 



1&-OAM 
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/M-lc) 
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1 
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(a) h 
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